Introduction
With most chem ical carcinogens, in itiatio n o f the m ulti-step process o f m alignant tran sfo rm atio n and tum origenesis involves structural alterations o f target cell D N A [1 -3 ] . A class o f carcinogens particularly well characterized w ith respect to the molecular structure o f th eir reaction p roducts in DNA are the alkylating N -n itro so co m pounds [3 -8 ] . T heir highly reactive, electrophilic d e riv atives (generated in vivo eith er enzym atically or via non-enzym atic decom position o f the p are n t co m pounds) bind covalently to nucleophilic N and O atoms in cellular D N A. Being a function o f the type o f reaction m echanism characteristic o f the respective agent, the relative extent o f alkylation on O versus N atom s in D N A varies strongly for different N -nitroso com pounds [1, 3 -4 ] , A bim olecular nucleophilic (SN2) reaction will result in a lower O /N alkylation ratio than an SN2 m e ch a n ism with a tendency tow ards a u n im o lecu lar (SN1) [3, 6, 10] , N -ethyl-N -nitrosourea (E tN U ), a highly p o ten t carcinogen [1 0 -1 3 ] and m utagen [1 4 -1 6 ] , gives rise to a reactive ethyldiazonium ion via h etero ly tic decom position under in vivo conditions, and is characterized by one o f the highest O /N alk y latio n ratios (~ 0.7) so far m easured in cellular D N A exposed to alkylating agents [1 7 -1 8 ] . A lth o u g h an approxim ately equal extent o f D N A eth y latio n is initially produced in all pre-and postnatal tissues [12. [19] [20] , a single ap p licatio n o f E tN U to rats results in the developm ent o f m alig n an t tu m o rs at high yield alm ost exclusively in the nervous system , with a strong dependency o f th e carcinogenic effect on developm ental stage at the tim e o f carcinogen exposure [10] [11] [12] .
Among the ethylation products found in cellu lar D N A after exposure to EtN U , 0 6-ethyl-2'-deoxyguanosine ( 0 6-E tdG uo) and 0 4-ethyl-2'-deoxy-thym idine ( 0 4-E tdT hd) are o f particu lar interest since these alkyldeoxynucleosides represent p o tentially m utagenic structural m odifications o f D N A [21] [22] , Both 0 6-alkylguanine ( 0 6-alkyl-G ) and even m ore so 0 4-alkylthym ine ( 0 4-alkyl-T ) have been show n to m iscode in ap p ro p riate test systems for D N A synthesis in vitro [2 3 -2 5 ], In the D N A of cells exposed to E tN U , 0 4-E tdT hd is produced 3 -4 tim es less frequently than 0 6-E tdG uo [18] . C ontrary to other alkylation products, O 6-E tdG uo persists strongly in the D N A o f pre-and postnatal rat brain, bu t is rem oved enzym atically 
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Isolation o f D N A a n d q u a n tita tio n o f O^-E td T h d a n d 0 6-E tdG uo by co m p etitive ra d io im m u n o a ssa y (R IA )
At 1, 24, and 48 h, respectively, after the E tN Upulse, 3 -5 anim als per tim e p o in t w ere killed in ether anesthesia. Livers, kidneys, lungs, and b rain s were excised and im m ed iately frozen in liq u id N 2. The D N A was then isolated and enzym atically hydrolyzed to deoxynucleosides as described [20, 39] [39], while antiserum E-30 detects 0.36 pm ol o f O 4-EtdThd under the same RIA conditions (T able I and Ref. [38] ). In the case o f a n ti-( 0 6-E td G u o ) an ti serum E-3, a concentration o f 0 4-E tdT hd ~ 2800-fold higher than o f 0 6-E tdG uo is req u ired for 50% inhibition o f tracer-antibody b inding in the co m p e titive RIA [38] To obtain an estim ate o f the extent o f red u ctio n o f the 0 4-EtdThd and 0 6-E td G u o contents in D N A due to D N A replication (as opposed to specific removal o f these alkylation products from D N A by cellular enzymes), and in analogy to a recently published study [20] , the average D N A content o f BDIX-rat liver, kidney, lung, and brain, was d e te r mined at 1 and 48 h, respectively, after i.p . a d m inistration o f 30 jig o f E tN U /g to 10-day-old BDIX-rats (5 -10 anim als/tim e point). Table II [27] , and to a large degree also sim ilar m am m alian enzym es from rat liver [33] and hum an lym phoid cells [32] , have recently been purified and characterized. A lthough less efficiently, these D N A transm ethylases can also remove an ethyl group from the 0 6-atom o f guanine [28, 33] 
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Replicat ion
3' -----------G T -----------5 ' (DST)
PST, parental DNA strand. DST, DNA daughter strand. DCMT, DNA cytosine 5~rne'thyltransf erase.
*, Formation of this product in cellular DNA exposed to alkylating agents not documented. 
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